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Tlitrt iiwentliJii titX^tes gonftrally Midthod* and apparatu-j in 
paFi<jr waking inachinee and, niore partlcvj arXy, to Ri>tl)Ort» AnU 
apparaUifi in twixi-wirfi cylinder drieu aectlpna of pap»^r Mihi;tih>OB, 

convent tonai oyUn^sr drUrs invluae a lin<» o^ upper UcAtQd 
drying ^tyi hirtcrs ftml n line of LoweV heat^ed dryitM^f i-jy 1.1 aiders, Ruoli 
rylinder Ur iim' ;T<»ttiviMi nAn genei'&lly bti divided Into t\/o i^roupG, 
ravBlyi tinglf.^-viuo draw vyliwlnr ^3r^«ru oiv.l i;w1n-wir€ draw cyJtrnlfir 
Uriel's r in Ginglc-vlre araV Cylindtxr dL'lera, ttie Kch fi^es^d over 
thQ tieat^Kl drying tylliia«r« xunnlng tron one line of cylindGrs to the 
otheu whn<> swppoited toy ft arylJKj wir« iSo that wi ^irKt Jinn of 
c/llni^cre^ the veij \c f: legated between t\in i3rylJ>g vire iuid the 
eyXlndar suirface/ vhiit: on the other Ijjrm ot qy^lnders, the veb 1» 
rlt-uated outeldi-i ivf thf? firylJiq wire wU^i tl^c ildtner being a.1 lui^,ted 
hetwesn the cylinder i.urnice ajid the vcl>- Sli)gle-wli:e draw cyllnCI»ir 
triers are aOvanta<f*";on2 in that the web I3 !;opported iit all tXm;:^ Ijy 
the drying wire* and hag no ol?en dravB ot any Bubstanticil length, 
thereby the {"jf>clbilit ler; or br<;tiK<ive and wrlnklo i:i>riiirii;ioo axe 
4Ubstant 1 a 1 Xy redtto ui I • 

Jn twln-w.lre draw uy Under arlerb, ««iparat« upper anu lower 
vluec ar» ilwod 3.n c.onnectit>n witft the upper and lowsjr ^lyl inders 
reepeutively, tt\e vix^a axe guided by the surfacee of the reapectWe 
drylncj oyllndere and by guide ml^n situated in sip^cce between 
adjacent drying Cyllnat^ra. Tn thl*J manner, Un'i wi:b ia pr>eeti««i k?y th^ 
upper Vlre in direct: ilrying contact ogainst tlic csuvf/jcee of th<i iipfitf;)' 
cylindarc, ami, eorreBporjdi»u:i Jy, Is prBSsed by the lovn:r wire 
flirectly eq?iinct the surfaces of Uv.; lower drying rjylihders. The web 
pevaee between the ijnej of upper and lovur; ityl inders an f>|>ftn 

O^B present invention ia directed to InprovenentB in methcid:.; iimJ 

■I 
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appatfltuft in twlii-wlir» draw cTyllnder drinr c«Cticn«;. 

In twin-vira dtluM oyXincler drier eectioTis, the web uGualXy Uhs\ a 
B«b/.;t..*rir.iiiUy lunq open dxhw a/: It pit* from oni* line or cylinders 
to the othvr. Theae open drava hcivo been audcoptiblo to flvttevin? 
often racultiiig In iicciKa^e and foriflatJon q£ ^riiiKlt:': U^ tha web. 
Vhetstt drawbacks Uvva been partlcnnArly acut^ In the initlixl p^rt (.if' 
tJiA <lrJar *<?ec.!.nn vherc th*^ w'ib io atllX relfjtively raolat ai^O, 
tliarerorCr c>f low ^itrength ond it^r* elastic properties are suck) i%H to 
£1 aider the web ?;v]f;c7eptibl9 i-.O fluttez-ing, 

AttCttptB ha-va }34i<in iBAde In the (vist to «.UiniW)4tA thofite dravbi^cKs 
by t?cvrJuci]ig the Longth of ilio op^n draws or l:ho veb in the hiitial 
part of the dzylncf s; cr.it- J tin l>y taf^imj the cyljnderG of the uppar and 
low^r Xlrii>G doaer to is/jcii othar^ l^^t^r by aitLUitint] Chd inarrinary 
plunec oontalnlnc) the axits vf. the Upper fiiiij Itiwivr Jinea or Mm 
ayliodera at a RJiortdr duitAnne ttora oach otiier. However, tJi1.« t^nds^ 
to rvOiK^'J tllo dryinc) rsfl iciency of tha arr»rit;oinn(>t: « 

tt hii.^; '^lao beah :«\jyt|tstftnd to wnvGrt cne tlxird itnd t'uurui 
(frovpa of vJryJ.ng cylinders in the drier n^ctlon 10 nlng ici-wlre draw 
arrangement a. riowr.-iveir, thia is c»JO^;idered to be an oxtreipe i;i^io^;lon 
sincH it r^i^ulta in raduQ«d efficiency of avaporatlvn »'rtCI increaaad 
diiriculty in alr-vondi.t toiling. 

Attempts hav<i dlao bw-n innfla to reduoi* n uttering of th* pckpn). 
veb in tKin-vire drow vyj Inrter drlwrt- by displacing the ^eit Or Vir« 
gulda roL^ir In a manner such that IhE: u]idupx.><»rtc:d run or i hQ «#eb 
rBduvr.id yn iPtvjth. O.s. pateot 3^>3:ii,a9& dificLoa«& :.;uch &n 
arrnxisuUl^nt:. )4ar4>nv4rj e $vedi«ii papcc oachziie in which the giiidu 
rpllfi are fxiBLtioned III *?cf>fir6anco wtCh U.S, patent 3,7^>3J^9^ 1 6 
dcj'oribad In to© piiper "Engineering Con^iacial Aiin Tor Licjhtweight 
Poper Dryimy in JTUjli Qpoftd WavhllWft'S I' aper Ti^oIm joI oov In liij j>iBt:ryj 
July/Auguat \97». 11>1b machifjo has reaUioU « tDhJliny sjpoad or B53 
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I. Si 6!) 3 'J 

u/iiin. HDWftvcsr/ tXutu^rtng o£ tU« wrtb ua» c^nttnuod to « 
Oljrlculty, 

The flvitUnrlng of b p&pex web hue slao bsdh consldBred in the 
paper "Paperin volroiBtus" (KAnufacture or paper) (Surmivfi 

TextbooH «riO K^noai of th« Associatioii ot P«pei: Kngliwaia In rlnlniii), 
VOX, Til, Part 1) on iJagaa (599 to 700, I'hle ttirtfClQ suggcati; r.hnt 
^luttavitJq of tl«: oiJj^o of a web Lb generally not oftM';eO b^' dir f]<7wn 
whi^^H iwtl l>een t7*c:quunt.ly aasuroodr Under eivch cii;iJiin»sl:/iiU;ftc , the 
fluttoriljtj »>£ « U^b couia iKjt pwenUMl no a cignlficAnt extent by 
guicUng the «lr fiuwR J.n t.Jie arying aectirm, vMcli hnu, however, 
vCCi^n bcsen attenpLiinl . 

tluttA'irlng 1b iodft^ concfidered tg i-usuat eB&ent lolly from 
cxoasBively strong in the por.ikotQ dafinAi) Inside tJsc^ 

uyliuder drier by free eurfaosB of the dryin<i nyHntlor* ond the 
wircK nr CAlts gui^Tni) hy the guide roL.i«, f>nd trow clifferenceo in 
pxesBUi-w prcWAU.ing both in ttiD pocVaty nnO the i^ipo foiwa by the 
web and tihe wtra uml i?Y tih'^ cylinder Bijriar^i*f:. Tlio ntrotig aiirioKs 
and the dil'le ranger; )m preesuro that are prodycod al« re suite ot 
boundary- layer fiow»: uiiich i»rc induced by the wjrO«, toy th«» wt^b, and 
by th» oylLniinr a ur faces, n*i Uiay novo. 

Hie pocKata drti tned by adjacent open drava of tJ^« webj the frea 
surfaces of tht corvsapondln^j dtyiri^ cylinders, tiu! vivff or 
Cfilts guided by tlie galde rolla^ sire open at. their atttin hut are 
otherwise cLOfied. The vent il At ion or air-conditioniiKi I'ii' such 
pi:iol:ftt8 has boen ctiDnidaved &n Ijuportant fac±oT with rcuf>c:Ot to the 
offJ.oJency and unlforoity ot the drying «i.!Citni)i J inhed in the 
?iulti-^'yLim^^r drier a^ctlod' 

In retjent years^, the rvinniiig speed of paper machineL^ hae been 
conatantly iocreased and li? nov approaching 1300 ra/airi. Aa the 

-3- 
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running Gp^oAs of pap&v mac^ii/io^ increaoe,, the flutter In^ of the open 
(UrAvs of the Y/bb bonomes « Tnora serioun proMcm hamperiny the runiiinq 
^Allty of U)o p&pcr luachind. Trans £ erring the '^eh frojn the prccfi 
section U» tho dri«r Eoction and ttir.^ ^ti^iport of thi^ v<!h vritbin the 
area of a oingLe-vJrn dvav drier eoctitoxi <;;in c:vjntrx>l Jed by mtmnri 
of i^rranc^eim'^nt.R. sug<jc»Uul In earLLetr i^nk'-dnts and putcnl: «^Eivllcationo 
of eppl.ic^nt:i' .isaicjnee- Honov<ar, in t)i« c^.'XQ \tC tluT tvan-wltk^ Ui«w 
cylindi^r dj-yln^ gsoup'i and, particula:* iy , 1»t t;tvi caac <^C Mic *-.hird 
and fourth drying ytaujtr,, d i £ ticult^c:/: often ownc ni^f^i rUnninq . 
speeds. The prior Art ftrrangejufintB axo not diroiTUid to arrwinaQroerjt» 
tfhxcb '«ifri.HH-. f^ha quanttttea o£ air pwpvU J.nti> tha pocKetv of tJie 
drier ssction bo tbal l-lui veb aboxtld >>Q auctioned intn contacit wit)] 
thv dryiiiq vlrc w« it aepar»t(»L^ from a Aryln^ cyll7ld«»r.' r.o onter i\\to 
a pocKet. 

Tn prtoi: ArL tvln^wire draw cylinder dri<:r;.^ i'hu <(nantity ofi eir 
puinpad Into tliri pocket dependfi tnainly on ihv. t-:po.i';ci of the md'jhLne, on 
tba geonetry of \;hi^ Oritur r*actlo/i, a>id on the p<fniioability or th« 
drying wire, 

Tbe ru^juLation of tt\^ »oict.\ira ptafilo in t:h« pot.^Ko.l-fi; is 
acco&plishod in tfte prlQT Qtt hy a^Ti^ntung blow pipoi jji the pocKut* 
which ara aividr.%d into blocks in the tranavon^n iMractloTi, the blocks 
being separately openabla and clo»eaK>.U'r £a as to rnqulftte the 
quantity or Mr directed into the pocxat* In iJiir? rjonactlurw 
rofer*il>ca la made tcj Finnish Patt>nt <:8,:!7Cl aesigned tJt> fvpplicaiita' 
Ai^algnaa* 

It is knnwn that in ^ twio-wiro drnw cyllnd^sr driar, h moist 
boundary layor iw produced on thr. drying wire ft^j at vm\9 Oti a 
cylinder wator vapor i& avaporatad froin the web and Uiffuef^i: 
through the vljrv*, When the wire sjoparatec: from the cyH.ndar, thia 
noi^l' boundary layer pa&aea through th4 Kir«» int.o th« p^n^Xnt due to 
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the iidgativQ praesure present in the nip. rt has not been 
poBsil9le to eliminate tlie boundary layer by naans of prior 
art pocket ventilation devices. It ie an object Ot thQ 
present invention to provide a solution for this prdblem. 
5 An arrangetnent by vhieK v^b flutteriri^ within the open 

draws of the web can be substantially reduced to thereby 
lover the risks of web breakage, web wrinkling and extension 
of the web, is «n object of the arrangement disclosed in US 
patent 4,694,587* Another object of this US patent is to 

10 provide an arrangement for ventilating the pockets and for 
controlling the transverse moisture profile at the web* It 
ia therein auggeated that ae the web and the drying wire 
separate from the drying cylinder, the web is subjected to ^ 
suctiinn effect tti rough the drying wire by providing an area 

15 of negative pressure at that portion of the drying wire run* 
The web therefore adheres to the drying wire, thereby 
substantially reducing the length of the open draw of the 
veb« suction effect is prx>duced by directing gas or air jets 
in the direction oppasite to the dite<;tion of travel of the 

ao adjoining drying wire run and of the adjoining wire guide 

roll. The air jete act to eject air out of the spaces behind 
then to produce the areas o£ negative pressure* 

On the other hand, in the apparatus disclosed In the 
above^entioned US patent, it was considered novel that the 

25 device comprises a blow box which extends over subetantially 
tiie entire width of the drying wire, that the blow box Lb 
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t>rovided vith at Least two noEsle slots wtiicli are. placed and 
constructed &o that separate gaa or air jetd are directed by 
then in a direction opposite to the direction of novamant of 
the drying Kire eituated oppoaite to the i^irst nossle slot 



the free surface of the wire guide roll situated in oppoeed 
relationship to the second nozsle slot* 

Since in the arrangement of the us patent « the veb does 
not run in a straight path onto the next dtylng cylinder, 

10 but, rather r follovs along with the drying Wire up to the 

guide roll substantially to its horizontal center plane, the 
free unsupported draw of the web can be considerably 
shortened and thereby stabilized. Moreover, such an unstable 
web run in the outlet nip can be eliisinated in which case an 

15 uncontrolled negative pressure at both sidee of the web will 
exists A negative pressure at both sides of the web has 
resulted in fluttering in prior art arranqeraents . The 
quantity of air pumped into the pocKet can be adjusted by the 
apparatus diecloeed In US patent 4 « 694,587 by regulating the 

20 negative pressure produced by means of. the gas jets, in its 
eimplest for», negative pressure is regulated by adjusting 
the pressure in the blow box. negative preeeure can be 
regulated independently of the permeability of the drying 
wire. 

2S The arrangement disclosed in US patent 4,694^587 also • 

effects both the quantity of air removed from the pocket as 



5 



and in a direotion opposite to the direction of movement of 



http://patentsl.ic.gc.ca/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2... 5/25/2005 



01336535dis.afp Page? 

m 



Page 2 of 3 



1336535 

well as tha t:rafisv«r&d dlfiliributilon of fchd air quantity, the 
latter effecting the moisture profile of the web. This takaa 
place so that tlie qas i^t or }ete are directed on tne run of 
the drying wire on whioh ttie wire returns from the guide roll 
5 to the drying cylinder onto the veb. In a direc^tion opposite 
to the diraction in which the wire runSr preferably by means 
of the same blow box whic^ acts to produce the areae af 
negative preesure« These gas jets produce a positive 
pressure which reduces the air flow pumped out of the pocket 

10 through the wire, llie regulation of the moleture profile of 
the Web is performed by laeans of this arrazigament at the 
outlet eide of the drying wire so that when a blow block is 
open, it results in a moistening effect on the web el nee air 
Ifi not puttiped out of the pocket • When the blow block is 

15 closed, a drying effect Is produced on the run of the web 
that faces the block since air can be pumped from thle 
portion of the pocket ♦ Under the circwastances , the control 
of the ittoieture profile of the web takes plaoe exactly in the 
opposite way as compared with prior art pocket ventilation 

2Q ^etnods* 

another advantage of the arrangement disclosed in US 
patent 4,69*^587 is that the arrangement penulte the use of 
very open drying wires, i^e, p of wires of high permeability, 
so that it is poesible to use open drying wlre^ having a 

35 permeability such as within the range of 10,000 to 15,000 

iB?/vL^ X h, whereas the permeability of wires commonly ucsed In 

- 7 - " 
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prior art twin^ire drier sections is generally within the 
range of batween about ijSGO to 3«ooo m^/rn^ x h. since the 
drying wires are substantially laore open than those u&qd in 
conventional prior art arrangentente, the evaporation that 
5 takes place on the cylinders through the wires increaees 

again re&ulting in a reduction in the average moisture level 
in the pockets. "The ventilation that takes place through the 
outlet nips between the cylinder and the drying wire le aleo 
increased due to the more open wires, 

10 

SCJMKARY OF THE INVEHriON 
Accordingly, it is an object of the present invention to 
provide new am^ improved apparatus and methods in twin-wire 
draw cylinder driers of paper machines « 

X5 Another object of the present invention is a further 

development of the arrangement described in US patemt 
4,694,587 which retaine the advantages provided by the 
disclosed arrangeiaent eo that the air-conditioning of the web 
can be intensified and the running quality of the paper 

20 machine improved In the area of r.h& rwin^ire draw« Sin^e 

attenpte are always being nade to increase the running speeds 
of paper machines, higher requirements are satisfied in 
accordance with the invention. 

25 

- 7a - 
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A furttjez object of the preeenr. Invent Ipn %9 to provide new cvnU 
i]npruv»:<l jiif>tho4» and iippciratuB in tw1.n-wlre cylinder dxi^rs vherelJi 
Xixn ri<;«(nl ivc prQ93i«rr.i produced at the 1j\let aide of the wiV9 run rrom 
the cylinder to thi*. cfuJ.d^i ri>J 1 i^an be sSynif icantly increasnii 
relative prior nrt arraii9einent3 , VUoreJtiy thp. Utviw 04: Uio wob Is 
improved eigni f icaj^t ly , 

An arr«n<9v4gcrit In accordance ^<ith the inv^jot. Ion, rany, it 
dcaired, bct Ajstilled Ut 4 |aj<.^XvI. ventilation arrangement pt-^ivLd&d at 
the outlet r.lde or th<i virft fim botwe«sn Vho gxiide loJi and the Uryijiy 
cylinder. The pocKet ventilation ftrrahgeBUMil.jj hdvuntageouely be 
provided Ln blucSiE in th« trftJisveree direction ot the p«p<fr machlno 
*c ft» to cQntrot moiature pvorXXtt and pr^^vant eKceaciive aryinq ot 
the lateral areas of tbit w«b, 

Orlflfly, in accordance vith t.l«j prett(t/il. i/ivcntioni thegj^ and 
other objevli^ are pbUiined by provjd1.n<r a iii^*t.lv>«f whuv^-in an oblong' 
peiSGttge ie proviUr.\d In tbfi n«<JAtive preissure zone prD.'luo/U by tb« ^6S 
jvt ttnd by directing the qaa jei: through the otolong paeaaqc. me 
oblong paBs«g« i?; det tried l>y the outer Surface ol* the. >. / re which is 
BLt^ated on t3^« di-yingr cylinder and by the euifuce of i.hc vail of a 
blow box. By iDcanr of the oblong pnsAiiige, tUr.i tTininditry-lay^tr flov 
fniJcfwing along with the drying vireb 1? sutaatnntialLy TKsvi^taed lu ^7; 
to become a rUiv in n aircotion oppovlto to Uhe run i>f the varn. An 
dth>qii»ir.«^ level 01 negative pre»:>urc is also laulated in th« cpaunf! 
situated at l:tia re^t riidp. of the pay;;nyo. 

115 hc;cord4nc« witn the apparatus or the irtvontion, aj ttir the 
nQBcie, vhl^Jh pTafcr%ibly coinprie;e9 6 Ounnda innetlf , in the direction 
Ot the gac jet, a vail oif nbo blow box U arrnngeiil 5io Uwt togeiher 
vltH th« wvitet aurffto'e of the vira situated on tO<a aurfacMs i>I: th« 
drying cylinder facing that wall, an oblong pasaage ia fJi>i;ined, Uiv. 
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laiigth of which ir/ o^v^^rAl i;lv»on Larger than 3tc width. 

lliG ttidtli of the paBQB9e is the distance kifttw«rsri Uir. outer cgrface of 

the wire ana the Gurmci* oX* the blow )>gx wall. 

^r:on):flin9 to tho LTfvention, a rolativ/ily Juny wuiit<»rrioH blow 
^ssage is Ahployed on th<t ruhG of tn<? Idwer and upper w5r«5 betvooh 
tiux dryJjM.f cyllr<l«r ^nd the vite guf.a^ roll utiLr^iUi.: the wir^ 
loop. The 3€nqth of thfr r;aunt^!i:( Iwv blow pnaaogc is clKwri-jn eo that 
the boundaeY-iayar tXOkt fpllovfing cno wire on Its OUtvc Burlfai:i4i can 
b© eubetantia J I y coujpli^teLy rvveraed by roeanrj oi: Uk: <?i.nml.ertiov in 
tUft p*»»*i5P BO ao Co flow In tb<f i^^^pvaltv <lIi:ectlon t^jet-uby 
effectively prftvontlng wiy pumpinQ actfon by thu wire Cwiirde the nip 
rorvicii bolweeo th« vire and tha vire giildo loll. 

In accoTxMtice wlUi tlia invention, tb« i«nsftn of the countevflov 
blPW pft^snyr ia generally wltliln « ran^v o1 between about 100 to 'jOtt 
mw, nnd proferftbly wttblr^ a rnnge ol hetvetn uboOt 550 to .-Irtu iwii, 
The wtctth uf; the p<ii>;»age, i.e^, thfl di#:r.MicB between th^^ hlr,*^ UOX 
vol-l Lhnt. <W]:in<t3 tne pftsc/\g« and the wire aitu«t«d on th»=r fcurfaca or 
t4;e drying cyliiiuer ie geneAVjJ. Jy witbiM a range or b<:two«n abcmt 
to 1€0 Sis anJ jnrafecttbly within a range ol: between about 40 to 70 
vim. The vidth oi; the coiiuterf iuw pasgoge can be i?4ui50h with a view 
towaxdB facilitat.in<| the inatalMtion of the blow box ciisce tiiu width 
is BufficieTit to ^sftiire eecure operation. 

By »eana gl the JjivcnLiorj, an inc*L-eaB«^ ndgative preK^uire is 
provided hi Uje inlet eicie or tba vire In the nip forHod bef^iben the 
wira and the qoJde r«l.K In x^airtlcuUr, t3^e negfttivd preartiiro iavai 
can bo as high n% about -loo pa, 

in a preferred embOiJiffrt-.-nt of the Invention, the negiitiva 
prBGouire Is provUed in the inli^t, nipa iiutveen the v.ir»s and their 
reapootiva guide rolls by using only a einglisi novsle and ti sealing 
utrnn^i^^ncr-nt in which cAsa the amount of. aiy ot: va:^ rc^juLrod bo 
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provide the «Sr ox'gaci 3et9 can bft »Lf}nirlc.^fjUy r*mic«i(i, 

Ovriciciily, ai aistancQ Of nt Least about 9U mm is required 
between tixi blow bgx «nct th« surface of fch*^ moving wire for reaRons 
of security, Thia dietanor! <:(«r> bo f^rovidttd wiUir.uiL iiny cUf-rU;\]4ty \n 
accordance winii the Xiiventloii, Wovortli«lc.ya, the invciiition will 
provlclo «ti incfeooed iwrtj uJT rifK/ative preasure in the inicl: nip 
h<i%¥^an t.l)rj vLre «na its guide roll. 

UMiaaiHTTON OP TMY. ^KAWf^jflS 

A more: <^rtripletv i^ppjreciation or tlic present invisjition a]\d t^huy 
vC Cne attrsiidant adv.-%ht.9gf;^ thereol' v.1.H i,v<tdl3y uadauBtood by 
refarancu tv the Ifoll owlnq .rlntciilcd ditscription wtier, cotiuiderod in ■ 
connectjon with thr. uvconponying dT:«wingat it ^•llUJ underatood thut 
Wic invi?ntiou l.'s in no vay limited to llw partic4ilar utiilKidinieiit* 
ahown In tlw drawings r oHd vhaxeln: 

rig* 1 iss n Gchenatic side elevation V7<sv uL' « tw.in-wit^^ 
cylinder drl&r in /n?cordance witu th^ in^ttntivn; 

rig. 3! in a BoVjiM%ntiv plan vj«w of ^ blow box U£dd in Uie 
arr^ngftttent of Pig. i vifewsi in the direction oJ! arrow D of pjy, i; 

Fig, 3 Is on cmipzved i?<;haiMatlc eidc! <!l(!v«itivn view oi; n fJir«t 
ejnbodioient of Ujo Invention v/Herein Vwo blov i>o/.»li:,-; «ml iJOcKat 
vantliatlon ace provided; 

rig- 4 1b a viw sfwilar r.o yUj, ;> illustrating anuUior 
saobodiment. of the l/ivvntion vhercin only cl aingle blo^f nus^alo ia 
Cte^i'^yv-J and wr^Ar^in .1 neallJits itrri\ngeio«nt ia provided as vel J ais a 
pocket vent J )#iition noztle arrangeitiAiil.f 

Pig. li It a viev sSwilar to Kige, $ and A il-iuoVrating nn 
eiBbodiment of the Invention in which tvo biov noizlae are provid<!d 
vithout provisiona i;or pooKtit ventilation; and 

fig. 6 i« a viflvf fflmllnr to Kigs* 3-5 or an cnnbr.idtm&nt of the 
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M>vui\tAi*jii wiinroin only a einqio bJov nosftle ie imp:ioyttrJ vir.bout 
provLBions for pock<3»b vqntii;\tion. 



ItGf erring now to tli€ dravinga vberwin like reference charactexa 
flo.f5Sgnate i.dftui:luul qr correopondill«gr piirta tbcoughout th« several 
vloW», and more partiuitiarly to Ifi^. 1, a twin-wiro clriiw 
auiti- cylinder drier in accordanca with the inventlou Ijitrludfja a IXm 
of lover dryiui^ nvLindcrrj 3L, 3 2, and <i oc>rt'C!r;itmiil1)iif lin& ui 

upper drying cyllm1orr« 41, a, ... , A lover vire 30 is ijuiOnd by 
guide rolla 34, ... Aituateci bctWBen ndiACMit pairir of lovor 
oylinders ^^ , 12, ... , Correspondingly^ on uppvr wire *o jc guidoa 
by guia« tollB 4 4, . llie paper w«b V) is situated u>KU.'r t)io 

drylnf^ Miree 3 0, ilO in direct contfigt with Uirs Lvurfuvfa tjt both the 
lower ftOd Vipper dryincj vyliudruB, r\\^ Ki?b W hac open di'«WJi W^^ a» 
it travel o b€!l:wi»<rn tho. £ lne& ol. cy Under e and it Iff theee apo)i drawa 
which, a9 it thIo, havcT }>f;cin f:\i«c^ptlbi« to flutterinsr in conv^^ntiojiSi 
ilrfer a&ctlona of this tyiw. On the gUi^r )iand, Bvaporatiiui of wnteir 
from the web W takes plftC« to h rupwirkablr,! cxtoiil: cm ihdse open dravs 

"The fr<nne construcrt^on ot tbo drier awViwi if cvjivvntioni*! 
And ie onitted from the drawing? tvr x'virpoi:ut« ol c:j«c'il.-y, 

AB aeen In Kigs, i-e, h blow box in ftocordance with the 
invention is provided iji each of oi^i ^>r oore ot tbe in'^'^'vis betvcMri 
the IpwBir and iijt»per cy I ImJ^tr*?;, th* blow boxes extending in tho 
trftn«V©rfe direction ov^ir the entilv width of uo.h >ind dtyl.ug 

wSrr.R 10 and 40- a blov box la incJvjtUMs euVatantiflliy vertical w<illv 
14 ^nd 16 and aiibstftntinlly horizontal wallr? 15 tktvi 1"?, the vail iij 
beiiig situated In opposed rtflc^Cir^niihip to the ft^e eector n£ a 
reapwtivo ong ot quide rolla 34, 35 and 44, spaced a amu]^ distiince 
thoicCirom to form ^ Bmall gap v. The walls 14 and 15 arv reinforced 
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fay nittona of tub\Jlor- veo&bera lla and I2q vhirjh 0)ttA>KJ oyttr lAm entilre 
width liT Uin blov t»o» 10, Ae ahovn 1p FL^ . 3 orul 5, C:omida iv>7,:«4c 
alota 11 and 12 an^ prrjv1.ii6U in connection vith the tubular menibotfi 
lilt and L2«i, the xiaxf:le slots 11 and 12 hc.icicj in pArt Ottfln^d by the 
Lubular member 9 lltK ;jriJ 12a in CQiKblnatian with sheet nem^&ftrd or edge 
folfla ol' tho vAlli? 14 and lb. Itj^ tran^v^rsB dn^«{ of bliw box 10 atxi 
r.:lrj4n?d by walis 21 (Flq. 2> . Air daot« 4'^ are provided in ono m- 
both of the VAlla Uicogv^) Which preaaurl m^J blow air bhil pocXet 
ventilation air, .If any, .ate xntroduced into th« box 10. The 
prnK!^U):<j ]; of Wu» blow air ie pycsrViVAbLy in the iran^e ol betw^oji 
obout lOQO to 1500 I'a. 

Th*=» Coanda notxLe 11 of each blow box LD i« nlitnatGd projcUati* 
to a reapectlvo lUyin^ wire JO, 40 in tho reylon vhere that drying 
wire aeparatee Jvoto a i-fifipdctivQ dvyincf cylinder 31, 41 and ift 
cc/nsiWacted airect a qaa -jet (Which g»:|«:t%4*J Jy QoutptLi^G an 
air Jet) along th«.^ drying wire 30, 40 In a direction opposlta to the 
direction of trove 1 of Uhct lUyiixj wire. The OtVjar na?a1« ttlot 13 ii; 
&ito4>tod proximate to ths respective one of ^^u.iili: roiir; 04 and is 
onnctructed t« direct «n «dr j«t F2 ftlong the guido ro.ll .14, in 
a direction 0|rpciruta to the direction of jnovement ot tfju rul ). 
surfaoe. 

Jii ai.!(7on]iiiice with the Inv^ntlon^ ti>a ^ar; Jat c/r iotra 
directed throg^ the r lr^m coaius«i »iu>iji5lo ii ta blown ia « direct J on 
oppor.ito to tha ditv^tion of inoveitient ot th« dryinCf vire 30, 40 
trirougJi an oblong ii^rtji^qo -r, tJic iongtb h oi pnstftagfl^ B Ifi qenr.rMiiy 
within thR r^nga at botwi^c/i hbvut lOu to 5O0 ma, and i>tefBj:n'a]y 
vltMn tft.n r»tnge oi bwWiwj itbwit 3ifU to mm. "Ehe width M of the 
paesagv, comprising the distance betvucn the curved vertical wall \4 
of blow box IQ And th« drying wlra 30, 0 0 in op>>iJ-«!f«J nslnbion^hip 
thereto it: qnn^raVly wlU1i.11 Un.^ raiwja ot between iibowt 20 to 100 mm, 
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•am\ livtst^TRhXy v*H)tlli Um^ raiKf^ of between fi)/out 4U to 7u ma, rjiich as 
about 50 jwDr WhU^h is usally Un? iHctcince from thi^ 4tyLrit/ vlr« 
required for safety. GeiiBrallyj tho ratio of the length L of pat;»>«»i{<.* 
R to \rhti wi<t^b N o£ pasaarji! t.«, L/^l» ^.a genera 11 y vi.nuln the 
range of between about 3 to 10, and preferably within the r^ngo vl' 
between about t> to 7 ^ Ruch dtmenaiona insuio, r;irr.t\y, thot air is 
eff ituC5»t).y •Js.HU-sd from tlw- negative pr«9«uro fipaceo a- ^jid 
eecondly, that the houndary layer r)ov Uuit follovs th« ouU*r sortace 
vl' the wires 30, 40 iu i;ta>r*1:Ai^t.i«3Iy ooaplotely .ivtinated and 
reversed to a c3ij*ciction par^ll'il but opposite to the direction of 
nova^iant of tua drying wire. 

By means of air j«t» Fj Wid F^, «ir Is ejected from the 
ispiica A- b«tf^iv*,n the drying wire 3P amt tlio wall 14 of blovf box in 
wisit <i& fTom Uio wedge space H- betvaen Uio drying vlro 40 rind 
the guide roll 44 in thtt alrerjtions oJ' arrovs and r.j, i;^ 
thnt a rw^Ative preiH^rv. ]s f icl^^5lnly pi'oducod in the spaces, i:\Ki 
neg«Ltive pressor m produced by the aiv jet:-, whlcii way re«tjli n level 
otl thg oJ^l^^r of about -3 00 Pa cauaea t,hfi veb W l-o BlficiGntJy auhcic 
to tiie drying vire 30, 4a after the veb imt? boon datacboU fvom tho 
rairrace 31, 41 of the drying cylinder jaince th« drying wires 10, 4Q 
are relatively ^Ir peintoabl*, TUn web w roniAins iJi i::onract with the 
aurfaco of wire 30, 40 until t)irt ftWl of nip i.e. up to a lino 
wl>cr<« t-tlA drying wire 30/ 40 ci£>nt.acta the guide roll 34 ^ 44- This 
point ot Gopt4^i-'t is situated in a horl*^ont,al plUm^ oniitaining the 
Odnt«r |K>int of the iiin'dc roll ?0, 40 or a plane proximate tlioreto. 
The veb detAchei: rrom th« drying wire qp, 4i) aCtoi thjj- point And 
cDnCinua^ t-riwAi-dE tji« jicxt «/ laying cylinder having 0 substantially 
Ebortor frw run w^, 

«i1\e width of the nowle slots 3 1 Ahd la le goneraiJly in IUq 
range ot between about 2 to S> mm, iThe fip^od of tJ*!* air jets r, and 
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thr&u^b ]iofSf.l« filotfl 11 and i2 is 9t;n^raliy in the zixivfe of 
betwec/t ftbout l.ci 50 ta/e, 

'Ihe p«irt^c:iJlbr faetuz^es oi tUt! v^riouB embodimonts Xi lii«trar.ca 
in Fl^d, 'i-<j and Un-. Ulf f eremtcii between tliese t?iohodiniaiite will nov 
t>a <l€BcriDe6, Kafe-rtlng to rjii* ©aiboJiiae«r.f! shwwn in Fige, 3 ^jkI 4, 
thB blov ]5ox ini:;lvjdcB an arrnncjeiQetit: tor vent tlfitJiv:; or cvnOit Lo» Jug 
th9 dlr in the imclcetB dafineci t>etv<?rwi the adj^g^iU. Jrvje^ runo of! 
¥eb l:ho free t^cntor of drying cyM.na&r 32 ^ml the ^^cyina wire 40 
Quidod by guide roll 44. Ventllfltlon of thic pgcKrtt .in provJa^id by 
prAductncj poBitlvc preaBure area Q l- on th* trctucu run o£ tht; drying 
vire <|0 trAvoling bol.wnan th«i rjuide roll 44 and the rtryltnj cylipiciwv 

7010 poaitlvv prcRBur« atv« fl+ provided on the side oi" i:ho rfltA>rn 
nm the iJryinq wlrra refiulte in a fiow r^j^ being finitiuced through 
the vira <i> i>il-.o the pocK^n..': l* to vent^ote the o«ine. discording 
the <uobodiTO^nt or i^ig. Sr the riovft P.j arn arraiKjed in th^ f>ontrai 
retjjon Of Uie web VI r.Unce the lateral regions wf l liA l*eb. havei a 
natural temlcnoy to dry »*or« e/itonsivrly , 

TJjo positive pre»Bwr« area 6+ Is pvoduved by ineonR of u no3!&J<: 
13 provJiiod In Uit? outer wall of biow Jjox 10 oonnocted to e» air mint 
IJj. |i« lu^Qn in Fiye. 2, J and 4, «ir jets axe directed throiish 
th* hoi&ele 13 i.n a dicciitlon ^ppooitc to tfte direction of jnovemr^nt of 
the vire 30^ 40 so that an nroa a+ of poaU lvo pr«yaij>ro le produced 
in gop opaco between tCic ^itraiqht riih or the virv 30^ 40 and the 
wail 16 of blow box 10, ae veil ^A in tl)i> outlet nip )>etvaon the winct 
R/id th» guide lOll. rhv ponltiv^ prtK^Ure ts ijurtiinr Ini^reatii^ta by 
the air jei.is dirrx^bed throxigh iuj:5tie 12 .nt; i/s .<hovn in rtg, 3. 

in the ejidiodlnent Of r\q, 4, the uOcond no«»ie 1 i^hiployeO in 
the ejataodlwent of Fig, 3 lillmlnatftd. in iUic cintaodimont , \ oeol 
20 attadut^l to a tubular neinber L9 i« providod ithich drag« against 
thn outur tiurfaca of a rcppeotlvc guide roll 44 ^mfl cealB and 
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avpftr^tes tUu n««<fatIvB preaeure ar(3iA6 A^^ H~ Croin the poflLtlv^ 
praesurc- vro^ S*, lo t.ixe embodinent oC Fi^^ 4, an ejissctlork ciov 
(Pig 4 3} is not p3:rjctuCi3<X t:)ir<MKTli the tjAp space V. 

R«f«rrlrHl to Fig, V which IlLuEtrnto*- t)io b.low I^ok 10 ol Fig&. .1 
or 4 tjrow thr. <ltti'rjtion B of Picj, 1, b.lov box in comprises ti blow 
noezld li dLvided Into blockc — Ij^^ tor pocKat 

ventilation. A<lji\mtabie air flovn F^^ Foj^ il(r«ct«a from * 

th» blow noiESli? bAocJcR 13^ '^^^^^ slot spav*:' 

PrftrRVrlz«tl ii.it- for tbe air rXoTts I9 ymsned into l-he no»io blg^^kt^ 
13^^ .r. thrcuiTh Ui<l 4uct 19 wjilcti ie it9«if divided Into 
bJocKa 36 :!<j^. Tha dudt biocks 21^ ... 26^^ an.^ provided 
with adjusting vnivae ... by nQ&ns uC vhiDtl thp jnognltviao 

pf thd air jcta f^^ P^^^ al/'oeted throutjh lUa no22l« blocks 

can ba adjusted. Thcs inl^t riov Pj^,^^ is passed 
through a duct into tha bloclcR SOjl ... of duct IB, 

Corr^»{wrnJl;i3ly , tho n.lr p^c^ei^ through 1107 tic* n 'HiO 12 (t'ig. i>r 
th]rau9h c\ozz1e ll a1qju< (Kiq- 4) is lr>ti.<jrfwcod tb/rvvtqb ^.>1B oppasXto 
duct 3 J aa inlet flov F^fy2' '^'^^ inl<:t aiu flow if tor pockv-t 
ventilation cvreprisi^^ hot, dry .».i.r. On th<; n\\\\o,x banci, il. ie 
possible to ujiv raQlat air tov tiw: qntt jots F^* ^he air VA:*<ied 
UirO^i^h the L^acorKJ noselo 12 In the ca9« of tb« embciJisent or Pig. 1 
if; pvetarsbiy dry air aJncc it erili;.Ctf into the injt»xo.t. r for 
aizT'^ond i t i on Lthj ptirpoa ea , 

Aa r;von in ?icj, 1, tha vira 40 nna free run Np of tba web « 
arrive ^t th* inlet nip tH of oyitnder 42 r;i^|)v»rately . 

InstCfad or dryinq wires vhioh ere CDnvnntlon;^! iy ijr.od in 
twln'^vlre draw ^;yliJldcr driers, vbof;a p»infteat)J J. ity 1b g<'.tii'.r«Lly 
vithin thci rtthrjo of hotw^en about 1500 to ?nf>n pVm^ 5i, it .i«3 
advantageous to uea for- the dryinq wlms 30, 40, vlre« vi\ich iite 
trubstftnticilly nor^ ponnaabla. l^raferalUy, tJia perxeiibJ lity v£ dxyinci 
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vires 'iU, 40 i& wluiln t\i^ rengc: or bstween about SOOO to 20^000 
ii?/m^ X n, and ciioBt prisrerably within tho £njicj<> of )>eitvocii About 
LO^uOO to Id r 000 ik^/n^ X 

In the Slluf^trotlone; o/ Figs, "i-6, t.hft r«9pectivc iiroport ion^ of 
the v.^tHqus gHp i«T»tic&c are ehown in £i 9uU*^r;hnni ai ) y c^ccurHV,© »anner. 
ThS fiiJSB of tbd no7.f^)e siotn 11-1:1 hfty bG^n exii^cjcLol-cd to eowa 
GXtftut ^or (Hi irpoE>€s Qt clarity. An e><-»ff«ple of tMi HJinonsiora of « 
tiwin^wiira drier siL^tiun in accoc<WK7<i vith tlie Invention Lq ft?; 
tolXowe, ix being \}tKler8toi»] I'lxM; th^s Lnv isot I im Is not: .1 jmtr.^ to 
cjosnponenta ijfjv)r»9 thasa partiuulnr dlmonsiont;^ 'I'Ih^- ii.loJn«tpr ot tiic: 
drying styllmlcL's 3I, 13, A^, 42 ifi 1,83U mi^, the di&tanca butwodn 
(i)anea contisliiinv the central axoa of tn« \xppvr mut luwdr lines 
dryirm r^yllnderG is a 00 th*^ fsiMCinrj hetv^en tiii2 cyLinaeo^ in ttic 
upper lino and tb* Inver li/ja in tlie horizontal dintctlon is 2, COO 
moif c>nt1 thd dianetcr of th^ guitJt» I'allc 34, X% 700 jur. 

A a ia v^ia Vnowii, tha initial cytliKlar groups in a papor mouhinc 
driet tfctUion usually <i(nppri»« si/irjle-wJr^ ariw* tjiiiiip?:, '.^ila 
twin-wire draw qr<>upa are usod in the «\i^>'j<3(juent groopts, for fJKOiople, 
in tha third to fourth group s« Thv iA/>thod and apparatue of t-^ie 
invr.ijition are appl t«d iti om^ or tfoveraX ij roups of twin'-vlte cJr.1«r 
sect! one, oithur in oj^ or i" «ev«rcil Epaco.r. betveeri oii7Ai*^nt 
wyiinftar?.?, AdVttnt&g*;!«>u:iiy, tha liivgntion wny b^ #ft]>pi}cd for exaiu}>la 
in one ot two c?f tht i Jvat qrcjo{j» of tvln-wJrr. draw d4*j<!V «ectioi)9 in 
thd air action or v^b nuiC vhdre the veh ie n)Ui;L 7jU£C4ptIbla to 
tiutbaring J)ecau^ro of ita woiftture )ev«i and ita b^trc^ngth and 
eld^FtJiilty v^tipartiea, 

QDvfouaiy, humevoua nodi l! i cat ioh^^ and variations: of tJic present 
liivajition are po««ibiG in the light oi: the above teachings, it ia 
tnorttforv. no be undi;rntood tl>hV. wl.thin thu M<>op<! o( t-Uc olaiinrs 
appondad hereto, tba inventiOh ciay be prActiced otbervica than aa 
e|i(«vi5Mcally diedoaod Itvrctn, 
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THG CHBODIMVMTS QP THB XlfVBKTION III WHICH AN BXCW3IVC 
PROPERTY OS PRIVILEGE IS CIAtKED ARV DEFINBD AS FOI<tX)WS: 

1. in a twin-^ire cylinder drier eection of a paper 
uacliiM including a line of upper drying cylindfirs^ a lin« of 
lower drying cylinders, upper guide rolle, each situated 
botveen a pair o£ adjacent upper cylinders, lower guide 
rolls, each situated between a pair of adjacent lower 
cylinders, an upper drying wire running over upper surfaces 
of said upper cylinders guided by said upper guide rolls, and 
a lover drying wire running over lover surfacee of eaid lower 
cyllndere guided by said lower guide rolle, spaces Jbeing 
defined between re&pective pairs of adjacent dtrylng cylinders 
in said Upper and lower lines by respective rune of said 
upper and lower drying wires between said pairs of adjacent 
drying cylinders , and by free sectors of respective mi^s of 
said upper and Xow^r guide rolls situated between respective 
pairs of adjacent drying cylinders, and wherein a paper web 
runs through said drier section contacting said upper and 
lower surfaces of said upper and lower cylinders between said 
cylinder auirfacee and said upper and lower vires 
respectively, and has open draws between the lines of 
cylinders, a blow box situated in one of said spacer, 
coxnprising: 
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first notale means including at least one nozzle slot 
for directing a qaa j^t in a direction o|>poaite to tho 
direction of movenont of one of eaid drying vire nana ;^ and 

a fir£t wall situated after said noszle means in the 
direction of said gaa jet in opposed relationship to a run of 
said drying wire situated over tbe surface of said drying 
cylinder traveling towards said guide roli^ said wall 
together with the outer surface of aaid drying vlre defining 
an oblong paesage having a length and a vidth defined by the 
distance between the cuter surface of the drying wire and the 
outer surface of eaid wall, and wherein the length of eai4 
c^long passage is several times greater than ite width and 
said oblong pase^age is substantially of uniform width « 

2, The ccinbination of claim l wherein said firet 
no£2le means comprlsea a Coanda no2zle. 

3, The combination of claim 1 wherein the length of 
aaid oblong paaeage is in tho range of between about 100 to 
500 mm and the width of said oblong passage le in the range 
of between about 20 to 100 mm. 

The combination of claim 1 wherein the length of 
said oblong passage ie in the range of between about 250 to 
3^0 mm and the width of aaid oblong passage is in the range 
of between about 40 to 70 mm. 



http://patents 1 .ic.gc.ca/fcgi-bin/any2html 



5/25/2005 



Ol336535clm.afp Page 3 



Page 2 of 3 





1336535 



5. The combination of cl^im i Wherein the ratio of the 
length of said oblong passiage to its width is in the range of 
between about 3 to 10 . 

6. The combination of claim i vherein the ratio of the 
length of said oblohg passage to its width ie in the range of 
bebween about 5 to 7. 

7. The coiabination of claim 2 wherein said blow box 
further included^ a second vail situated in opposed 
relationfihip to eaid free sector of said guide roll defining 
said spacG forming a email gap therewith^ and 

second nossle tneane provided at said aecond wall for 
directing a gae jet in a direction opposite to the direction 
of Bu>vement of eaid free sector of eaid guide roll. 

8. The combination of claim 7 wherein said eecond 
nozzle mean^ CosnpriBes a Ooanda nozale* 

9. The cotnbination of claim l wherein said blow box 
further incsludes sealing m^ana situated proximate to eaid 
free sector of said guide roll defining said epace for 
sealing a first negative pressure spaoe defined by an 
incoming run of said drying wire traveling towards said guide 
roll from a eecond positive pre&^ure space defined hy ^n 
outgoing ran of said drying wi^^e traveling away froto aaid 
guide roll. 



as 
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10 « I'he combination of ciaiD i wherein said blov box 
further includes, 

an additional wall situated in opposed relationship to 
and at a small distance from a run of said drying wire, and 

additional no&zle means provided at an outer part of 
said additional vail for directing a gas j«t into a epace 
between said additional vail and drying wire run to produce a 
positive pressure in said space* 

11. The combination of claim 10 wherein said additional 
vail is substantially planar. 

12. The combination of claim 10 wherein said noESle 
means coupriee a Coanda nosale. 

13. The combination of claim 10 further including duct 
means coupled to said additional nosele means for supplying 
said additional noscle means with drying pocket-ventilation 
air, and said duct tneans being adjustable in blocks for 
controlling the transverse moisture 
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profilo Of th« vebV 

14. A nethoa Ih u t^i/i-^icci cylindcir drLtr »QctiQn of a paper 
iradiln^ Including d l\.na of upp«r drying cylinders, n line of lover 
drying Qylinnars, upper gyide rolLo, each aitviRtoU lH:t,Kedn □ p^lr of 
adjacatit uppe^- cyliridera, love^r guida rolls, tio^jh tfj.ln)ftt:ft(a bet«f««n a 
pair ttdjariont lawor cyli)i4*r;>, wri upper tirylng wlra rii«hincj over 
upper ssarfAcow ot flA^d uppet oyilnii^irB guided fc»y oftid n^imr quidcf 
rolls « and ft lowor drying wire ruuiii/i? ovex loiter (;urrac«s of said- 
lower cyliridera guided by Bdid lower ^vidoi roll a, spaces botn? 
defined betv<ii|j| respac^lv^ pRir» of ndjaoent. drytU9 cyltmJnre iji s^ciJi) 
U|Eip«r and lov^r linear xiiupcotiv* rune «t said ujUHir and lower drying 
viree betveen said palrtf of ndjaceut drying cylindera, mid by <re« 
fidCtor^ of respect, j.vd one a of aaid qppor aijd lower guide rolls 
tiituot^nl \j6tveen vtspoctivti pair* of adjacent drying cyiindftru, and 
wharein a paper web rune through aaid dryor sacstion uontdctiny naid 
upper and lover »ur£acBB of aaid upper cuid lower oyliiiucr/; bfttw€*en 
siajcl eurface» and said uppor wid lowor wirrij: txi^pcctivoly, and hdj? 
open drawn betveen lines of cylinderay Atid wberein upon a wi^ii and a 
drying wire, departing ixom a dryln<y oyllndex, tiicj uui^ U fiubject«d to 
a suction effect unrougJ) the dryirig vice vithin oi negative preasurc 
8on« provided at a portion o£ tiie vvb run in wi>UHi it contacta ttic 
dry ling wilfM to red\i(M th* l«n<jUL of th<i open draw of the weJ», a 
Buctiun effect bning produced by diracting a ilr^t j^t in a 
dtreotion appoaita to th<i running direction of said drying wltw in 
tne r69ion oi aatil negative pros sure 7ond, eaid firqt ^a^: jot 
ejecting air frooi apac«9 behind it to produce aaid negative preasuje 
aana, said motJlOd including ati inproveioenb comprisinq the r.tftpa of: 

said gac jot directing atrp including direct ing th^ tir«t yAS 
jet thrcygh a passage which ia oblong in the dirsction 
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the first 9<in jet, ealo p«iGBage balng cEerinc^d liy our.i^r surface. oC 
u run of ar1i3 arying wire situatccl uver the surface oC saJd dlrying 
cylincLer and troves ling towards stalU Muidd coll and by d wall ot a 
l^low box ftituftted in ap«c« Buch rnan tbe boundary lA^T^r flow 

roi loving eald drying vlre run 1ft ftubi^tnntiBlly rave I'd sd to a 
flirectioa oppaelte Lo thd run of jaid drying wire i/hdt-eby a negfttlvft 
pressure ia creAt.«d in ixrr.<a7i Hi: ^ r^ar side oi; said passagQ, 

15 r Tlie m<.«thod or olaim 14 includimj tho &t;ep of eelectinq tho 
apeed of aaid f lr9L. «}a« }ot and the dimenalotr^ ot said pAnii^^re duch 
that in till! !3T>ioQB do.i'lned by eald vin.^ after said pacsnger t^n (^«rb 
«<J]iriying to t!ia opposite aide of aaid tfir«i« i>Aid wim Muide roSi^ and 
«aid blotf box voXlj a ncgHtivfi pvQ^sicure ia produced in the r^^\q^ of 
betv^^n about -75 to -isff P'*- 

16 < I'tia tnethchA of claim whore in eald negative pre^ffure ia 
about -lao Fa. 

17. *fhe vietbod of rlnim 1^ ccnnprielng tlio lurthcr i-top of 
direct I119 a n^soond 9a a jet into a gap npace b«tv<.'i?n » Jrj'es eeolcir of 
said 9Utde roil and a Gci.^^»mi wall of said bLov box tu <:^<:ttV, air fsoin 
a nip fornsd by aald drying wire and said guide roll. 

33 4 The Mob^od ot claim \\> Includitig the etep of rsduciug an 
area ot pq»itJyo preacure in a region of a x-un of >;wid drying wire 
trBV<^Xi>ig from said gu.1dei roll r.a a drying oyX index by directing an 
49ddltionai gaa jot through a gap Bpacfi dafined b<?Lwrjon ap additional 
vaAl Qt «9af4 hj.ov box and aaid drying wire run* 



if 
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FIG.6 
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ABHTRftCT OK THE PiacmSUHK 



X web tra^elilng through a twin-wire cylinder drier of a paper 
machlno is subjected to « soctjon af£ec:t: it separates from a 
drying cylinder within ^ negative pressure zone prcn'ided at a region 
of ^ts run at which it lu In contact with the drying wire eo that the 
Length of the opRO draw of thi? web ia substantially reduced. The 
negative px-eBfiure zone ns produced by a x^nn jei which is directed 
thrnugh an oblong passage de£in<»d by the outer surface of the drying 
wire fiituatcd on th^ drying cylinder and by tho surface of a wall of 
a blQW bo;c. By diLecting the rjas jet through the ohlong paofiage, the 
boundary-] oyer flow following: the drying wire is? 6ubGtantial,1y 
reversed in direction to flow in a direction oppoj'Ste to the run of 
the drying viro to thereby produce a negative pressure spacu at the 
rear ejlde of the p^'^ceagei 
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